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The present invention relates to liposomal compositions having a concentration gradient which load amino 
acids and peptides exhibiting weak acid or base characteristics into liposomes. Specifically loaded into 
liposomes by the methods of the present invention are C-terminal substituted amino acids or peptides. 
The liposomes are preferably large unilamellar vesicles. The concentration gradient is formed by 
encapsulating a first medium in the liposomes, said medium having a first concentration of the one or 
more charged species, and suspending the liposomes in a second medium having a second 
concentration of the one or more charged species, such as for example a pH gradient. Also disclosed are 
pharmaceutical preparations comprising such C-terminal substituted amino acids or peptides which have 
been loaded into the liposomes by the method of the invention. 
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9^>-N' - 2 - i * > * Jl,* > K ) <" HEPES"). 2 
- [ N U ^ D a:*>X^*>tt (" MES" ) * N — 

< 2 - fc KO * *x^;v> y > - N ' - 3 - * D > * * 

* (" E P P S " ) . 2 - [N-S/^DA*i/A7^] x 



(- CHES" ) . "W'C* *J>- N . N ' - k£ * 

I* . NaC l/HEPESt&'J. H ^ # * L < tt . pH7. 5 
O150mM N a . S O . . 2 0m M HEPESffeS. 

**wfeMaf*w«a*»*tf- - « . 2 0 % * * 1 0 0 
% £ t- <n m m x- *> v , »H<tt5 0*axT'fe6. - « «- . * 
n a c x * m o m & & m it . /v>*-v> - a 

t6(7)T-tt4<, & JW ( Jt 6 « 5 3 . 14, 1 5 9 M ) tt . *> 

3K«SKttXI±ffi*UTfcJ:v>. « *. tf , M 
<rj «s fio 6* . J:* »J s!«V-i»©»rtl*C. * 

Billy 9. PCTft««*B6/0 I 1 02. 1 9 8 6 *2^2 
7 B £ SB. £ " y V - A ^ <Z) ffi IS S 81 W * 7 -fe Jl/ <t w ;Ja 

noff PCTfcWS*86/01 103. ) 986^2fi2 

7 g^gg, j&» "K*'J#V-2»" : Schneider 9. Jit IB » W SB 
4 229360^. 1 980^1 0 2 9 BRff : & l/ « = yer 
3?. PCT^B8»* 8 8 / 0 6 4 4 2 . i 9 8 8 * 9 7 B 41 l« 



tosiffi«(*»-^^* jR*xa«ri= at* a * * s fc c ^ y « 

65 t,oT<3D2«IS«:^^Bl7»ctt. Bally PCT«««*86 
/01103. ]9B6^2^27B4ira (f©l«aa5^li. C 

:ic§aofc*i:Et«ftT^6) »(tiicift«»cai»t. 
effioj:^ft-^«Jt<D«aadwff«TT't7^rk3b^T-$*. c 

0.5:l/r.6100:lOTK®, » i O < tt 2 0 : 1 « C : ffi « fi 
ft / S ft *t T- . B«*ftfc*ftW*lB*C«lt'rfcy*V-A0 

^^(cigs*^^5-kft<. «ft«»«k»#r*wfc*'T-e 

y*V-At**Lfc6. ^^ftffltstt-. * w no « # 

rftwk^-e#&. «ffcaufc««tt. - 

W tf . 75;B»tf'<7f Ktt. «H;T$STft »; . ttoT. 

^ t - , ftasfe^T. «Atf»4t:-e««FUttwnaft6ttt»- * 
& , zoj:^4«i:o^rtt. fi&*x8fc, «a*gt»ou*a 

* ft a it * c fc i= * y • «jsta**ca»*it 
r. y*v-A%*8a«pc»tt»sit*ck^T?e*. 
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<0 ffij £ * t> i* * fo 0) & K . ±i*<3*fflHfc#2tfttta5£3V*T, 
frft*(*Tt»J:tt. IS* ft y # y - A * ffittSMC KttX II 

ftiglj, N«C)/HEPESttffillltai, « * I* 'J ^ > * ^ 
EPES) fetT'Ct*. £ ^> T . TT-JlBa^^pH^E&^U 

- # . £.8T-*iVtf. m - V> M » iD L T X n . 

y # V - i* . uffi ?l li tti . »Cth«)ffeKC«i»63t*^e*- 
*JeE^ffJS*yrfy-A0)«*JBffiKJ:oT, * » <t * » # M 

*rt m o> y # v - a ii. 4t & t- & 4- a «t n 
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» M * I* . ^ait^^BXtt^ST'fefttf, c-r 

D-b*>^. hD-^. »*K. ^DV^. X«J*i/* 

m . * ® » . liifoJiTt^tftsktffeft* e *J <o * ^ . 
y>tt*>«fc*tf&^.fctf-ee*. mnm* * *> 

mtxVto&mfili** -*ctt*K: 

T-wsoa^co^Ttt. # « * * * *a u » ^ h - * & ® # 



£ (dosage regUen) tCJ2S**;tS-efc*e>. U # V - A * » 
T- <7) ft li» K«KJWT-«v"=>ft.&*6**?** 

IS* 2? 

9P4;^77f ^^3>J> (EPC) «r Avenii Polar Lipids, 
Inc.. Birmingham, Alabama * »b A # L . "C-^^73> 
S. t/ 3 H — |s'j7i-;P*^'-^^ Dj h " * Ncw En « i8nd Nu 
clear HKALf:. tt«lfcM4TOft*I4ll. Sim Ch 
enical Co., St. Louis, MO. h JR A C & - 

y >^f;i/X7f ^tt. Signa Chemical Co. & IS A L f: . 

#*tt-<>*^:^K ( H , N * " A 1 a— Me i — Leu— Tr 
p-.AJa-COOjwXT-, * ;u # * > ^ S tt , * * ^ * 
^ f ^ X a 7 ; Kttt&JC^i-SCttL-*:* > tt • de Kroon * ' B 
BA, 981. 37 I (1989) <7> IS ffl ^ fit & * « ^ * * * ^ fc • 

It IBM 1 

y^y-AC73BErt^pH^EUJ:&yi;>/^^^^^> r ^ s « 
- E P C * 83 

1. Oral * x > K (300m M >«*«*. pH4. OT-5 



ipfVfcM L V . Hope BBA, 81 2, 55 (1985) K K tt <* 

nTW>&*-J>K. Lipex Bionenbranes Inc. (Vancouver, Canada) 
rfp*l&8L-fc£B*E^ IttlftOl OOnnilfl) 
^.^^..j.^^^^ - (Nucleopore) 1* h 1 OEHttasOfc. 

^v»&S»5*ejt«ft (QELS) T-aUSLfclBta^l 0 8nmT* 

P H4. OOatt^OLUVfc, 150mM NaCl. 20 
ro M HEPES (pH7.5) (Hepesa«^SA«*, 
HBS" ) T-j5tot ¥«<btt 1 Ocmffl Sephadex C-50 ( 
*<S) A^ACiSL. ^BP/rtfiPOpHtf 7. 5/4. O0)pH 

^, pH43E6*tLUV 0. 2 5m 1 feSlDLfel. 0 
ml HBSIIKC.O. 47rag»'Ji?>^^^*( 2 ' 

o mMU eg*t5:t^'J. ys;>^ 

(P£«) Sephadex C-50 * 9 A K j& + Z t it £ M . 

SSS « 2 

p H«3E8L«)»fi5 

pH4. 0(D«*ffl)LUV^ P H4. OiCB^T. 300 
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mM0X>Ktt»«T-ffi*oT¥«HtUfc] 0 c ro <0 Sephadex 
G-50 (4»tt> *9ACilT. £l£Wltf>:*fcft** , J& 1 — P 

HS>i£ft$e£attfcfr •^fc• 
p H 7 . OCO«K^^T-LUVfe(^y, 1 5 0 m M NaCl. 

2 0 m M HEPES ( P H7.5) ( H e p e s ffi ffi £ * * ffi * . 

" HBS" ) T-ttt oTVaift Lfc I 0 c m <7) Sephadex G-50 

I * ) * ? I- 26 C T . l?)8!<:;ro^itfc»'JiSU. p H 40 62 

£ # £ a -tt cc *> x o . 

Slfi « 3 

*J V * *;wx*-r;i/<0«5R2g-«7 i ^ 5CM LT T N B S 
(MJihD/Of>^^*>.») ft JB V* • Hope Ik If Cu 11 i s . 
J. Bio). Chem., 262 , 4360 (1987) ^U^HSiStS: 
til*';. 2©LUVCrt«« , ^>/f^ i ^T* 

sfleftWSLfc. p hio. o <o i o o 

m M N a H C O . * 5 0 m M H . B O . T- o ft . 2. 5 in 1 <0 

awffl (ph io. o) ftso»5R»tt-t^ft- *t « * # *> k 

gufe, > y ifc -fc /Hi . 2. 5 m 1 tOtfSK ( P H 1 0. 

0) ftO. 5mM TNBStltCt*. * ^ . 11 5* > * * * 
x * x /I/ ft S t; 'Mfe - 2P < 5 0 u )) ft # IB b ft . ^ »b ^ ft «R 
J(feJSaEaft.W»r-PJ B *W-r>*a'<-Hl-fctt. 4 2 0 n m T- 
Lft. 05 3* HZ* h n > (Triton) X - 1 0 0 ( 2 0 0 

u 1 . 0. 5 % ) ft * T > * tt ft *I » <t O • TNBSCHLT 

gfc, J 0 0 % IS ft * T t CO t L ft . 
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Hope BBA , 8)2. 55 (1985) & tf Madden «? . Cheo. Phys. 

Lipids, 53, 37 (1990) C^Sftt^im:. ' * C - pt x U 
> 7 = V & IT H - h 'J7 j-^^^^-^^^ d ' ^ CH-T 

pp) nnfnfli^ pH4jfitssToR#f 

g^jS^Uf:, J8 V* ft « fi ti . 5 u C I / m 1 t» o ft . • 

ft. K**pH43£tt- Mayer <5 » Bioche*i stry, 27, 2053 ( 19 
88) i:^ftti^^i:. p H = ) o g 

/ C>^^T£>3out) ^BO^ft^^TStW*"*-^^^^^- 
K^f V^tMl, 'H-TPPC9l»TB«C»»Lfc ( "°P« 
Sf, BAA, 81 2, 55 (1985) # S ) - 

5 

y>JS3l«kfitt. Fi sk &t; Subbarow* J. Biol. Chea. , 66, 
375 (1925) <0#fcftii*S!UTlt*Lfc. ft * « * »J > » * « 
ffiti. **)3. 0 m M Tr -? ft . 

E PC L U V J*J ~ CO 'J y^^f 

® i u * aAT'SsniJ:^. * gc # s* ^ :T ' pHi = 
4. o. p ho=7. s) <»mmm 1 <0*fcK J: U, 

,1/ x * x /U *< , EPCLUVrtCSaCSatiCkt^t. 7 



T' . ^ i£ li » 3 • 5 7> 

CO 3. <0 «fc -2> <£ T 12 . 

;u to 7 O r > IC J: * 

VfllStl umo 1 ^ y 

ft . Z CO a U & * to 

i:tft<. Ji: < t 
■J 4* y - 4* # P H ^ 

t; ep re « *y # c p h 
X ti P5 # P 

& a a a , 

£tntf^?& ( p h 



P H 

* fft co ? s ft 
*i, i P h j& {a i 

* {4 CO R ft 3 iS 
CO T* P> 6 . ffit 

•J V > j< f - ^ si 

B ffi li , y *>' 

i 2 4 

s ft ^ a r ( ± 

4 . o ( 4 . o 

H 7 . 5 ( 7 . 

e ft *r r * * 



^KtoafS**"**^*^ 4 ^ 

L ^ ^ co r co ^ ^ ;u x ^. T- 
ij $ n £. ft S ifi fi <i . y 
^■r^US^B 5 nmo 1 Tr^ 

ant. 

sesijswz^®) . rteca 

/4. 0) (SESft) T-«> 
5/7.5) ( S H ft ) T* 



%m.m 7 

.J^y-AK^^pH^e^J:*'^'^^^^^^^^^ 35 ^' 

EPC : ZDU^xO-^'J^flS 

EPC4 3mgt=iU^^P-^» 7ra 6i:ftl. 0 m 1 « ^ 
DD*Ui:lB^T. EPC : DU*XD-^ (55 : 4 5m 
o 1 % ) ft ff Px L ft . R^. H*««T^DD^a»4 

« (pH4. 0) ftmv^T, W^tttffiit. W3««3R 

LftMLVftflsy, fcn-cmailffUaSLT. LUVft»ttUft 
EPC:3^fO-^^»^ WilSlSW. 6 5tT'tC 

ft. 



43 e# as an. y s? > ^ f^xxf^^firt c s«a 

y ^ fMxfjp«s«xiH ta^3 7 -cT-t7*ofe 
ttigr-. jtffi:**ft#yfiLfc. seffi«3. 4a^5ic«6or. 

®2li. 7. 5/4. 0 (^2P/rtfflJ) ©pH43fit*tLU 
Vrt^C075VKEffi^^raa»©^^7T-fe«». »yii*^^ 

ngflii, 37-c (eejft) . zot (esftJ &tf^ (a*.) 

ffi:S i,j8S (U>BS^l u m o J S y» 7 0 nmol) <OK 

« ^ . 2 o tc -c i* i * w . 4 -c T- ti -e 

*x;U<Ottl*. iSiS (37-C) -e«ft»H (20^Wft«^-&) 

^£&^4 8 

1 CD^Ifeft 2 3TCT- 1 > 

t, :»7s;iii»»*«tt- y>®« 1 umo i s y ^ 

^ ^- K 3 7 8 • 0 nmolfl>finrfi~-3ft- 

58 1gWl*>;*fcftJBV^ asiCT'i^w^o-o*^^-^ 3 ^ 

ft « <e ^ T . ^ > > > (pClu-Cln-Arg-Leu- 



Cly-Asn-G) n-Trp 



-Ala-VaJ-Cly-H 



i S -Leu-Me I — N H , ) t LUVrt-S*bfe. Z <0 * 
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? ?■ K IB K * <0 S » 'J > UB « 1 umo 1 S ^ f K 3 
4. 6 n mo 1 ©fflT'filofe. 

£ &fft ) 0 

*';-hV>(lfli!^^?K (N-t-B 
OC-Trp-Met-Asp-Phe~NH.) * . L U V 

g > flfl M <n Vt , Y > 0 « > umo n 5. l n m 

H fig W 1 1 

Rfr#(Lys-Tyr-Trp-Trp-Phe-NH.) 74 
u g £ , LUVfc*C, 60tT2»HO*a'<-l'tfc- - 

f K I 9 5 . 0 n m o 1 . LUVi*CS6JS£iT.fc. 
RfitffLys-Tyr-Trp-Trp-Phe-NH.) 74 

u g & . l u v t # c . 2 att-aurao^a^-^- * s> 

IS»tBI3i:«tt. 2B$W^^>*i^-^ 3 >« MO *' V> 
JJS 3t 1 uroo 1 Kft5 5 n m o 1 . LUVrtCS 

J***,*.. HCJS^T. ii. 7. 5/4. 0 { * BP / * BP ) 

O«WpH^eT'05ffiyi2i*iSS«:^U. 8 GS ft H . JSSpH^ 

p h ^ e a< * ^ « ^ o j& y ^ * 11 & * l , rtwat;*wett*<. 
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ffi#fcfcft8JpH7. 5 T' & o . 

It«« 1 3 

;ux*-r;u (Sigpa Chenical Co., St. Louis, HO.) 0. 4 8m 

K 0 n id o 1 tfSV) • 

*ttt« 1 4 

KM«JO*tt%*v^ ^^n't-*5 ( L y s ) . * * A, x 
^fjVO. 3 4 m g * , 23tUUVM>*^-Kfe. 

1 ujoolSy^^^KO n ro o 1 tfSfl) . 

ttSMl 6 

1 MtttS^. * ^ * KT'fti (Ly s - (AJ a) 
,) **>\,3.*?*0. 9 5 m g * . 23^UUVM>*a 

»i#«0-f >*a^-fB>*. 25 * li g * * 
J5P -> fe < 0 K 1 ujnolSSJy^^KO n m o J £ (E ) . 
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